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(5?) This invention relates to a dental appliance 
for displacing gingival tissue dunng a restonjon 
nrocedure The dental appliance comprises a flexible 

for release onto the gingival tissue. * iempoi«aiy 

the tooth, such that the entire gingival crest is 
simultaneously displaced. 




Buccal (cheek) view 
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(57) Abrege/Abstract |acjng gingival tissue during fJ^^^^W^^^^t 

This invention relates to a dental a PP" a "^ ' ? central ope ning extending * r ° u 9 h 0 l "L P fl 6xib i, ity su ff ic ient to deflect 
comprises a flexible polyurethane foam £«g£"» and foarT1 pad has a size, shape and flex.b my su g 
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toam that is **. to retain a medicament for release onto me grngrval tissue 
A C ary crown can he used to pus, the dentai appiiance over a prepared 
It and onto the gingiva, crest surrounding ^ too*, such ma, the enhre 
gingival crest is simultaneously displaced. 
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Dental Appliance For Deflecting Gingival Tissue 

Field of the Invention 

This invention reia.es genera.* to a dental appliance, and in particular to 
an app^e .or controllably deflecbng gingival tissue around a foofh or dental 
implant during a dental restoration procedure. 

Background of the Invention 

TradiUonally, toe prepare.- o. a too* or dental implant ^™»» 

1,0^0 shaping o, toe ename, and den*. Similarly, in toe prepare**, o a 
2re in, an ■ Ifrol of toe ging*al cres, is Important. Failure to dele* toe 
Tgiva, crL during tois phase o, the treatment can resu, in lacerate C the 
gingiva and poor visualization of the area being prepared. 

Mowing toe preparation, the precise shape of the prepared tooth / 
impl J decreed. This recording is usually done with a fluid impresston cream 
Th reduenuy soiid.es into a rubbery ^int Dan* stone is toer .poured 
into the imprint to create a replica of the prepared footo / .mplant. The tooth , 
„ mtZ shape may also be recorded with optfcal scanning devrces to render a 
^I reZ oHbe prepares. In both sHuatlons, toe replica is then used to 
Tht a restoration. The accuracy of the replica determines toe accuracy * <U 
! restoration. The accuracy of toe « will determine toe tfespan o the 
^ar Therefore, toe recording process is critically important. The ab, «y to 
25 ZZ toe gingival crest and dear I. of moisture Is important for an effecbve and 
^ recording, as toe impression must e*end below the crown = ^ 
thus typically also below toe gingivia. crest. Gingiva, crev^ula, fluid and/or blood 
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is often present In the vicinity and must be eliminated from the field for an 
accurate recording. 

A patient is Really fitted with a temporary crown while the permanent 
restoration is being fabricated. Once the restoration has been fabneated by . 
, del aooratory techn^an, the restoration is cemented onto me tooth / .mptant 
22 o. - r~.ora.fcn will usua,,y be a, or below the .eve, ot *. 
orest I such case, it is necessary to deflect .he gingiva, .issue and dear ,t o 
nature prior to cementation of the permanent restoration. Fa-ure to do so can 
TsutTLva, vestal flssue being trapped and,or injured during the placemen 
„ 72 — ion. The presence o, n»is,ure will decease the effectless o, 
the cement bond. 

Convention*, technique for oontrotling me create, gingiva and me fluids 
du ring the preparation, recording, and cementing stages invoke msert^o 
, ib rous threads info the smai, natura,,y occumng apace between the »om 
15 ^plant and the ging,a, crest-, mis space is Known as the gingiva ulcu, T e 
fibls threads are available in different thicknesses and matenals. Typically 
T : braced cotton or si,k flbers are used. A metal ins— ^ 
ov the dentist to press these threads into the gingival sulcus. The threads may 
I slid in medicaments intended to eliminate bssue moisture and / or 

20 bleeding. 

The process of inserting or packing the retraction threads or cords is time 
oonsuming and potential, traumaUc to fhe gingiva, tissue, *» 
mU s, be deflected for a certain minimum period of flme ,n orde 
2, deflected long enough after the threads a,* removed for the denfo 
stay oeiiBoi » occasions when portions of 

eTa Z ,n preparation of mak,ng a single imprint, the gingiva, bssue around 
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threads. The tonger the tissues ere deflected end the kmger the area • dried, 

,he greater the potenfla. for Urng-term injury, if the gingiva! tissues are ,n,ured. 

the appearance of the gingiva and the ,ife expectancy of the tooth / intpian. can 

be negatively affected. 

The current methods and materials for gingival displacement and moisture 

control are time^onsuming and difficult for both patient and denttst. The 
secernent of retracflon threads is a deiicate procedure which can cause hssue 
damage. The time the tissues are being displaced can be cons,derab,e . w,.h 
convents techn,c,ues, padicularly » severe, teeth / implant are ,nvo,ved^ 
Prolonged dispiacemen. of the gingiva, tissues can be response for long- arm 
tissue injury with the consequences of deleterious cosmetic and ph»s,o,og,c 
effects. 
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Summary of the Invention 

,t is an object of the invention to provide a dental appliance that improves 
U pon the retraction threads that are conventionally used to deflect gingiva, tissue. 

Therefore, according to one aspect of the Invention, there is provided a 
dental appliance for displacing gingival tissue that comprises a flex,b e 
Xureth ne foam pad having a centra, opening extending through the pad s 
Lines, The centra, opening is configured to receive a tooth therethroug . and 
1 foam pad has a size, shape and flexibility sufficient to deflect g,ng.va> crest 
surrounding the tooth. 

The foam pad has a pair of major surfaces; a. least one of the major 
surfaces can comprise a piuraflfy of open-celled pores ma, are effecU« , to ,*» 
a medicament In particular, one of the major surfaces can be sealed and the 
other major surface can comprise open-ceUed pores in whteh a med,camen. ,s 
retained for discharging onto gingiva, .issue. The open-ceUed 
saturated wflh one or more seml-sc*. water so,uab.e medicaments se.ec.ed from 
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the greup of: a,uminum chioride, ferric su,pha.e, chiorhexiden 

Ll* peroxkie, antibiotics, dentin coroner, dentin bondmg agem, and 

dentrifice. 

The foam pad can have a density between 10 an 40 Kg/m and an 
indentation force deflection (IDF) between 10 to 05. 

The centra, opening can be a pair of cross-cu, s,fls «•«"-- 
perform, and me foam pad can have a width between 7^1« *. 
Lth between 10.0 and 200.0 mm. and a thickness beb^en 1.0 and 5.0 mm. 
TbT^n, pad can have a profile selected from the group of circ U ,ar. ova,, 
ZHlgula, star-shaped, and bean-shaped. When £ P»~ » ~ 
Iped, the foam pad has a point-to-point length o, between 15.0 mm and 25.0 
mm, and a cut-in of between 3.0 mm and 7.0 mm. 



Brief Description of the Drawings 

„ Figures 1(a) and (b) are buccal (cheek, and proximal views of a nature, 

tooth and gingival tissue before preparation. 

Figures 2(a) and (b) are buccal and proximal views of the tooth and 
gingival tissue of Figure 1 after preparation and before gingival deflection. 

Figures 3(a) and (b) are buccal and proxima, views illustrafin ga 
20 convenfiona, method of deflecting the gingiva, tissue using a hbn.us thread 
during the recording stage (PRIOR ART). 

Figure 4 is a proximal view of a fltanium dental implant and restorative 
component surrounded by a gingival crest. 

Figures 5 and 6 are buccal and proximal views illustrating a method of 
25 Placing a gingiva, deflector according to a first embodimenl of the invenbon over 
aTrepar^ tooth to deflect me surrounding gingiva, tissue, in enflcpaflon of 

recording. 
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Figures 7(a) and (b> are buccal and proximal views of the deflected 
from the tooth. 

FigU re 8 is a p.an view o, a second embodiment of .he gingiva, deflector, 
having a generally rectangular profile. 

Figure 9 is a plan view of the Are, embodiment of .be gingiva, deflector, 
having a generally oval shaped profile. 

Figure 10 is a plan view of a third embodiment of .he gingiva, deflector, 
having a bean-shaped profile. 

Figure 11 is a plan view of a fourih embodimen. of .he gingiva, deflector, 

having a star-shaped profile. 

Detailed Deseript.cn of Embodiments of the Invention 

Referring to F*ure 1, the gingiva is the part o, the epime,*, «n,ng 

, the mouth .a, ^ , -jxr^-er—rar, 

as and comprises a pulp core, dentin materia, su—g 

Xotecung .he pu,p. and a hard, .rans,ucen. ename, ,a y er covenng the denbn. 
Decay of the crown can be such the. the damaged portion of the cn,wn 
" must Amoved and repiaced with a—, ^erring to^ure , a 

preparatton stage. Then, dunng impression 
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cements the restoration onto the remaining portion of the tooth during a 
cementing stage. During the time the restoration is being made, the patient can 
be fitted with a temporary plastic crown that fits over the prepared tooth. 

If a damaged tooth is beyond repair, it must be extracted and replaced 
S with an artificial tooth; in such case, an implant such as a titanium post is inserted 
into the jaw bone, then is capped with an artificial tooth (see Figure 4). 

During the recording stage, and sometimes during the preparation and 
cementing stages, the gingival crest has to be deflected In order to visualize the 
portion of the tooth around or below the gingival crest. According to one 
10 embodiment of the invention and referring to Figures 5 and 6, a gingival deflector 
10 is provided that replaces the use of conventional retraction threads. The 
deflector 10 is a flexible, thin absorbant pad that has a central opening 12 
designed to fit over a prepared tooth. 

The deflector 10 is fabricated from an open-celled flexible polyurethane 
15 foam. In particular, multiple deflectors 10 are cut from a flexible polyurethane 
foam sheet. To provide the deflector with the requisite flexibility and strength, the 
foam sheet has a density of between 10 and 40 kg/m 3 (0.8 and 6.0 pcf) and an 
indentation force deflection (IFD) of between 10 and 95. 

As is known in the art, the foam is produced from a reaction of two key 
20 chemicals, namely a polyol and an isocyanate with a blowing agent. In 
particular, the foam for the deflector 10 can be made by combining a polyol and 
toluene dioscyanate with water. These chemicals are mixed together vigorously 
in high intensity mixers in specific amounts with other ingredients (e.g. catalysts, 
surfactants). The foam reaction begins almost immediately, with the water 
25 reacting with the toluene dioscyanate to produce CO2 gas. Bubbles are formed, 
and the mixture expands for several minutes until the reaction is completed. The 
resultant foam cells resemble an irregular honeycomb, having walls or "struts" 
and pores, or M windows w . Two types of foam can be produced, one wherein the 
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struts are primarily Met and another wherein soma of the sfrufs are ruptured ,0 
pTwa series o, interconnected windows; the former is Known as a dosed ce« 
foam, and the latter is known as an open-celled foam. 

The deflector 10 is opflonatty saturated with semi-solid. wafer sotuabte 
omenta such as aluminum chloride, ferric sulphate. chlorhexrden 

bonding agenf. and dentriflce. To absorb me medicaments, the deflecte 10 ,s 
madtwith an open-celied foam. When the deflector 10 contacts toe gingiva. 
Tssuele foam distort* and releases the stored medicament onto the g.ngtva, 

effective to soak up fluid such as gingival c-evicular ft* and biood. The 
^ctor 10 can be sealed at one maior surface so that toe med,caments are 
released entirely from the other major surface. 

The deflector 10 can have a variety of profiles and dimensions; toe dentist 
„ can choose the shape o, the deflector depending on toe tooth size, locaflon. and 
Tdiacen, tooth shape. In this flrs, embodiment, and referring to Figures 5v6. and 
9 *e deflector has a general., oval profl.e (as seen in p.an vrew). The oval 
12 deflector 10 can have a length between 10.0 mm and 200.0 mm and 
SlTon. of 10 mm. 15 mm. 20 mm. 30 mm and 40 mm. a width be^een 
20 7 0 mm and 15.0 mm. and a thickness between 1 .0 mm and 5 mm. The opemng 
12 comprises a pair of crass cut silts of 5.0 mm by 5.0 mm. 

Figures 8, 10 and 11 show alternate deflector profiles: a rectangular 
praflle deflector as shown in Figure 9 is usefui for molar teeth, a bean shaped 
pie as shown in Figure 1 0 is useful for anterior teeth, and a star-shape. praflto 
25 deflector is particularly useful for teeto surraundeo by deep g,ng~a, su.c, The 
d actor 10 can also have a circuiar or sguare profile. The centra, open, 1^ 
any of fheee embodiments can be a pair of cross-cut s„«s or another shape that 
ZL toe deflector to slkle snug* over toe tooth and sfl„ retain As shape enough 
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to deflect the surrounding gingiva. tissue. For example, the centra, opening 12 
can be a rounded perforation (not shown). 

The rectangular and bean shaped deflectors 10 each has a »*h 

5 thickness ol between 1 .0 mm and 5.0 mm. 

The slar-shaped pmflle deflector 10 has a point-lc-point .englh of between 
15 0 mm and 25.0 mm. and a cut-in of be^een 3.0 mm and 7.0 mm. 

As mentioned above, the deflector 10 can be cut from a foam sheet into 
AS menooneu « d - flec tor 10 can be individually 

any of these profiles. Alternatively, each deflector 

10 packaged to maintain sterility. 

Opflonally, ft. deflector 10 can have an elongated profile and mulflple 
inns 12 to enable the deflector 10 to be applied to multiple teeth. The 
Z Z en^1 12 are tocaled on Ihe deflector 10 in pos«ons that correspond 
To the posL o, the teeth to which toe deflector 10 is to be appked. 

,n operation, the deflector 10 is used to deflect gingiva, tissue during the 
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deflected long enough for the recording to be made. During this time, the 
medicaments stored in the deflector 10 is released onto the gingival tissue. 

It has been found that the time in which it takes to install the deflector 1 0 is 
substantially shorter than the time taken to install a retraction thread. In certain 
5 cases, the deflector 10 can be installed in around 1/5 th the time it typically takes 
to install a deflector cord in the same circumstances. 

The deflector can also be used to deflect gingival tissue during the 
cementing stage. At the time of cementing the permanent restoration, the 
deflector 10 can be placed as described above onto the prepared tooth and 
10 compressed into place using the permanent restoration. The deflector 10 may 
be saturated with disinfection and dentin conditioning agents that are released 
during the cementation stage. 

While the present invention has been described herein by the preferred 
embodiments, it will be understood to those skilled in the art that various changes 
15 may be made and added to the invention. The changes and alternatives are 
considered within the spirit and scope of the present invention. 
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What is claimed is: 

1 . A dental appliance for displacing gingival tissue, comprising 

a flexible polyurethane foam pad having a central opening extending 
through the layer's thickness; the central opening being configured to 
receive a tooth therethrough, and the foam pad having a size, shape 
and flexibility sufficient to deflect gingival crest surrounding the tooth. 

2. The appliance of claim 1 wherein the foam pad comprises a pair of 
major surfaces, wherein at least one of the major surfaces comprises a 
plurality of open-celled pores effective to retain a medicament. 

3. The appliance of claim 2 wherein one of the major surfaces is sealed 
and the other major surface comprises open-celled pores and the 
appliance further comprises a medicament retained in the open-celled 
pores for discharge onto gingival tissue. 

4. The appliance of claim 3 wherein the open-celled pores are saturated 
with one or more semi-solid water soluable medicaments selected from 
the group of: aluminum chloride, ferric sulphate, chlorhexiden 
gluconate, fluoride, carbamyl peroxide, antibiotics, dentin conditioner, 
dentin bonding agent, and dentrifice. 

5. The appliance of claim 1 wherein the foam pad has a density between 
10 an 40 kg/m 3 . 

6. The appliance of claim 1 wherein the foam pad has an indentation 
force deflection (IDF) between 10 to 95. 

7. The appliance of claim 1 wherein the central opening is a pair of cross- 
cut slits. 



10 



CA 02441907 2003-09-19 



The appliance of claim 1 wherein .ha centra, opening is a rounded 
perforation. 

The appliance o. claim 1 wherein .ha foam pad has a width b*~n 
7 .0 and 15.0 mm. a langth batwaan 10.0 and 200.0 mm, and a 
thickness between 1.0 and 5.0 mm. 

Tha applianca o. claim 9 wherein ma ,oam pad has a profile selected 
L tha group o. circular, oval, sguare. rectangular, sfar-shaped. and 
bean-shaped. 

The applianca of Cairn 10 wharain tha foam pad has a shaped 
profile with a point-lo-poin, iangth of between 15.0 mm and 25.0 mm. 
and a cut-in of between 3.0 mm and 7.0 mm. 

Tha appliance of Calm 1 wharain the foam pad has an elongated 
P l:td multiple centra, openings arranged on the foam pad to 
enable the appliance to be applied to multiple teeth. 
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FIGURE 8 




FIGURE 10 



FIGURE 1 1 



